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been visited by the author, and views of many of them 
are given, We must note one drawback which the 
volume has, in common with most French books, 
namely, the absence of an index. F. P. W. 


ELECTRO-MET ALL URG V. 

Electric Smelting and Refining: the Extraction and 
Treatment of Metals by means of the Electric Current- 
Being the second edition of Elektro-Metallurgie , by 
Dr. W. Borchers. Translated, with additions, by 
Walter G. McMillan. Pp. xx + 416. With numerous 
illustrations. (London : C. Griffin and Co., Ltd., 1897.) 
HOUGH electro-metallurgy may still be regarded 
as in its infancy, it is such a lusty youngster and 
is making such rapid progress that it is high time that a 
good manual on the subject in the English language 
should be available to our engineers. No better work is 
wanted than a translation of Dr. Borchers’ well-known 
treatise, and it has been excellently put into English by 
Mr. McMillan, who has also done his best to bring the 
work up to date, a task rendered all the easier by reason 
of the shortness of the time (considerably less than two 
years) that has elapsed since the publication of the 
German edition. The additional matter mainly con¬ 
cerns the practical aspect of the subject, accounts of 
actual applications of processes to which little or no 
reference is made in the German text being inserted 
under many of the subheads. With these additions, 
enough is stated to give a good general idea of the 
present industrial position of electro-metallurgy. 

Little space is devoted to introductory matter, the author 
plunging into the thick of his subject almost at once. 
A short account, however, is given of the newer electro¬ 
chemical theories, but the student is referred for fuller 
explanations to the works of Ostwald and Nernst. 

In Part i., which deals with the alkali and alkaline 
earth metals, the most interesting section is that on the 
carbides of calcium, strontium, and barium. The history 
of the subject is noticeable, as it differs somewhat from 
that given by M. Moissan in the Annales de Chimie et 
de Physique last year. Thus Dr. Borchers claims to 
have produced the carbide of calcium in his electric 
furnace as long ago as the year 1880, although no use 
was made of the discovery, which was not published 
until 1891, until “the later researches of Maquenne, 
Travers, and Moissan first recalled attention to this 
class of compounds ” in 1892-94. It is remarkable that 
Moissan, writing at a later date than Borchers, does not 
refer to the experiments of the latter. The electric 
furnace used by Borchers differs from that employed by 
other experimenters in having a thin carbon pencil 
connecting two thick carbon cylinders. When the cur¬ 
rent is passed, the carbon pencil becomes intensely 
heated owing to the great resistance offered by it, and 
the charge, which is packed round it, is heated by con¬ 
tact. There is here no possibility of electrolytic action, 
and it is on the results obtained by the use of this 
furnace that the author, in 1891, based the law, which 
he claims to have established, that “ all oxides are capable 
of being redticed by carbon if the temperature is suffi¬ 
ciently high”—a law which has not as yet obtained full 1 
recognition. 
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The most important parts of the book are, however, 
those dealing with aluminium and copper. In both these 
sections the historical accounts are particularly good, the 
progress of events in the electrolysis of fused compounds 
of aluminium, for example, being traced from the experi¬ 
ments of Davy in 1807 to the practical installation of the 
Hall process at Pittsburg, working details of which were 
not published until 1896. Many patent specifications are 
given and processes mentioned, some of them being ad¬ 
mittedly impracticable, and even, in the author’s opinion, 
absurd, for “ we may learn something even from negative 
results.” The good points in each and the causes of 
failure are carefully pointed out, with the result that the 
history is made most instructive. It is true that Dr. 
Borchers shows a pardonable tendency to praise what is 
German and to criticise and decry the work in the United 
States and elsewhere ; but the translator has in part cor¬ 
rected the impression conveyed by this patriotic prejudice 
by the additions made in many parts of the book. It is 
disappointing that details are not forthcoming of the 
work of the British Aluminium Company, which we learn 
is now the largest producer of that metal in the world, 
using 2500 h.-p. at their Falls of Foyers works in Scot¬ 
land ; but it is, of course, not surprising that manufac¬ 
turers, after spending thousands of pounds and much 
time over their experiments, should prefer to keep the 
results to themselves for a time. 

The electrolytic refining of fairly pure metallic copper, 
like the direct reduction of aluminium from its oxide, is 
of special interest, because all the main difficulties have 
now been overcome, and a complete account can be 
furnished. Here again there is a slight tendency on the 
part of the author to regard the latest German process, 
the Siemens-Borchers system, as perfection, and to 
ignore the later American practice, in which a much 
higher current density is used, and the cost thus 
materially reduced, in spite of the fact that wages are 
higher than in Germany. Several exact descriptions of 
processes in works are given, however, illustrated by 
capital diagrams, and the whole section is of great value. 

Passing to other metals, silver, gold, lead, tin, zinc, 
and antimony all receive adequate treatment, and an 
interesting description is given of the various processes 
of electric welding, local softening, and soldering of iron 
and steel. 

Among minor errors that were noticed may be men¬ 
tioned the statement on p. 239, that ores of silver and 
gold are never smelted with copper ores with the design 
of concentrating the precious metal in the copper. This 
method, however, has been in use for some time in New’ 
Mexico. Again, the melting-point of gold is given as 
1035°, a figure long since abandoned, and some erroneous 
figures are given concerning the relative cost of the 
Siemens-Halske and other cyanide processes for thf 
treatment of gold ores. Such trivial mistakes do not 
impair the value of the work, which must of necessity 
be acquired by every one interested in the subject who 
does not already possess the second German edition. 

There is much material for reflection for engineers in 
England in the phenomenal rapidity with which the 
practical applications of electro-metallurgy are advancing 
in Germany and in America. The consideration, in par¬ 
ticular, repeated in this volume over and over again, to- 
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the effect that too much attention can easily be paid to 
water-power, is well worth bearing in mind. That such 
power costs little or nothing is obviously far from being 
a fact, when one takes into account the cost of the plant 
and the rent of the waterfall, a rent that will tend to in¬ 
crease more and more as the owners of the ground realise 
its value. On the other hand, while water-power is 
sought high and low for electrical purposes, the waste 
gases from blast furnaces and coke ovens represent 
surplus energy, which passes away unused in many 
modern works, to the extent of hundreds, or even thou¬ 
sands, of horse-power units. There is here open, thinks 
Dr. Borchers, a field which can and will be at once 
successfully used by electro-metallurgy. 


OUR BOOK SHELF. 

The Mammoth Cave of Kentucky. An Illustrated 
Manual. By Horace C. Hovey, A.M., D.D., and 
R. Ellsworth Call, A.M., Ph.D. Pp. v + tio. (Louis¬ 
ville : John P. Morton and Co., 1897.) 

Nearly a century has passed since the wonderful 
Mammoth Cave of Kentucky was found by a hunter 
who entered it in pursuit of a wounded bear. The cave 
is one of many which occur in the limestone regions of 
Kentucky and other States of the Central West. It is 
stated by Dr. Hovey that there are as many as four 
thousand sink-holes—one covering an area of not less than 
two thousand acres—and five hundred known caverns, 
in Edmonson County alone. The Mammoth Cave is 
not the most interesting from a scientific point of view, 
nor is it so beautifully decorated with stalactites as the 
adjacent White Cave, but it transcends the others in the 
grandeur of its dimensions. So far as is at present 
known, there is only one entrance to the cave ; from it 
two principal lines of exploration have been laid out, 
and they are both described in detail in the manual 
before us. 

It is really.refreshing to read a guide-book of the kind 
which Drs. Hovey and Call have given us. Instead of 
extravagant descriptions of the scenic features, and of 
imaginary resemblances found in stalactites and stalag¬ 
mites, we have a fair amount of interesting information 
on the causes which produce such formations, and on 
the natural history of the cavern generally. In a section 
on the geological features of the cave we read (p. 96) : 

“The rocks which contain Mammoth Cave, and all 
the caverns surrounding it, are of Sub-carboniferous age. 
There are but two members of the Sub-carboniferous 
included in the vertical section, and they are the Chester 
Sandstone, which forms the immediate surface rock, of 
varying thickness, and the St. Louis Limestone, largely, 
in this section, oolitic, in which the great body of the 
cave is formed. Between these members, but not always 
present, is a variant layer of conglomerate, from which 
are derived most of the siliceous pebbles which are 
found in the floor of the cavern in certain places.” 

The fauna and flora of the cave are briefly described, 
and a list is given of the various forms of life which are 
certainly known to live in the cavern at the present 
time, the places where they are generally found being 
also described. Dr. Call has himself collected and 
studied the animals of the cavern, and has added a 
number of interesting forms to the list of those previously 
known. It is pointed out that, with the exception of the 
blind-fish ( Amblyopsis spelceus ), which was described by 
Dr. De Kay in 1842, the earliest descriptions of animals 
from the Mammoth Cave were by Europeans. Two blind 
beetles, one blind spider, and a blind crayfish were first 
described by Dr. Tellkampf in 1844. 
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A map of the cave is appended to the. volume, and a 
number of pleasing plates illustrate various parts and 
formations. The authors are familiar with every part of 
the cave, and their scientific training enables them to 
see and understand more of the nature of things than 
an untrained observer. We could not desire a better 
: guide-book to the subterranean wonderland of Kentucky 
than the one they have produced. 

The Survival of the Unlike: a Collection of Evolution 
Essays suggested by the Study of Domestic Plants. 

| By L. H. Bailey. Pp. 515. (London: Macmillan 
and Co., Ltd., 1896.I 

The book before us consists of a number of addresses 
delivered during a period extending over several years. 
They are of unequal merit, but nevertheless are all well 
worth reading,and some of them are remarkable both for 
their vigour and the stimulating interest of their contents, 
j To the evolutionist there is much food for reflection. 
As Dr. Bailey truly says, the evolution of species is 
going on all around us, and nowhere can the process 
be more readily followed than in the case of cultivated 
plants. He emphasises the extraordinary amount of 
diversity to be seen within the limits of a species, 
j and indeed even in the different branches of the same 
tree, and he shows pretty conclusively that in the case of 
apples, for example, different types which are character¬ 
istic for certain regions, may be traced back with 
certainty to a single parent form. This is of special 
interest as proving that new races may arise by a process 
of selection within the limits of vegetative (not seminal) 
propagation. In fact the author himself goes so far as 
to say that “there is no essential difference between 
bud-varieties and seed-varieties, apart from the mere 
fact of their unlike derivation ; and the causes of 
variation in the one case are the same as those in the 
other.” Further, “that much of the evolution of the 
vegetable kingdom is accomplished by wholly sexless 
means.” There is no doubt, however, that although we 
may sometimes hesitate to follow hint in his conclusions, 
Prof. Bailey’s arguments merit attention, and will have 
to be reckoned with. He has a terse and epigrammatic 
way of driving home his meaning which is refreshing, 
and he really strikes a note of needed warning in saying, 
“ I sometimes think that we are substituting for the 
philosophy of observation a philosophy of definitions.” 

Extremely interesting are the pages devoted to the 
evolution of some of our vegetables, flowers, and fruits, 
and, amongst the latter, mention may be specially made 
of the tomato and the strawberry. 

Altogether the book may be commended to a wide 
circle of readers. It is clear in style as well as forcible 
in diction, and its author has made good use of a wide 
range of facts from sources which are not, to every one, 
readily accessible. 

The Eye as an Aid in General Diagnosis: a Handbook 
for the Use of Students and General Practitioners. 
By E. H. Linnell, M.D. Pp. 248. (Philadelphia : 
The Edwards and Docker Company, 1897.) 

The general fact that a person’s state of health may be 
judged from the expression of the eye is well known. In 
the book before us Dr. Linnell shows that every tissue of 
the eye at times affords points of diagnostic importance. 
As he points out, “Examination of the eyes affords 
valuable aid not only in the diagnosis of diseases of the 
central nervous system, but also of constitutional affec¬ 
tions and diseases of other organs.” It is to obtain a 
wider recognition of the relations of diseases of the eye 
to general diseases, and to place before the student and 
family physician the experience of a specialist as to the 
eye symptoms which are valuable in diagnosis, that this 
book has been written. The volume will doubtless prove 
a serviceable handbook of diagnosis to the general prac¬ 
titioner. 
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